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Preliminary studies on sequence elimination of reciprocal 
allotetraploids from Cucumis hystrix and C. sativus 
CHEN Long-Zheng CHEN Jin-Feng LOU Qun-Feng YANG Yin-Gui ZHUANG Yong 


(State Key Laboratory of Crop Genetics and Germplasm Enhancement, College of Horticulture, 
Nanjing Agricultural University, Nanjing 210095, China) 


Abstract During diploidization, sequence elimination in reciprocal allopolyploids often 
appears variable in different species, suggesting that the nuclear-cytoplasmic interactions play 
different roles in different polyploid plants. In this study, an amplified fragment length 
polymorphism (AFLP) analysis was carried out by using thirteen pairs of EcoRI-NN/Msel- 
NNN selective primers in amplification of the DNAs from reciprocal F; hybrids of Cucumis 
hystrix and C. sativus, the synthetic allotetraploids and the diploid parents. The results 
indicated that extensive DNA sequence elimination was induced by the genomic merge in the 
allopolyploids. The frequency of elimination of some parental sequences was affected by 
cytoplasmic factors, the differences from reciprocal crosses were not statistically significant, 
and the time of elimination (both started in the F;) and the type of elimination were also the 
same, suggesting that the nuclear-cytoplasmic interactions might not be the main factor 
causing sequence elimination. In addition, the direction of sequence elimination was not 
affected by the reciprocal crosses, and the elimination was more common from the C. sativus 
which has fewer chromosomes. 

Key words Cucumis, interspecific hybridization, reciprocal cross, allopolyploidy, sequence 
elimination. 
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Table 1 Materials used in the study 
U [ 
Genome Genotype Chromosome number 

HH C. hystrix 2n=2x=24 

CC 1 C. sativus cv. Beijingjietou 2n=2x=14 
CH(F)) 0 F; (C. sativusX C. hystrix) 2n=2x=19 
CCHH(So) 1 Chromosome-doubled F; (C. sativusX C. hystrix) 2n=4x=38 
HC(F;) 0 Fı (C. hystrixX C. sativus) 2n=2x=19 
HHCC(S;) Og Chromosome-doubled F; (C. hystrixX C. sativus) 2n=4x=38 

121 QO0DNAQG OUOU0DNAQGOOG OOO DNAD OOO CTAB[] (Murray & 








Thompson, 19800 0 000000000 00000000 DNAD D DO D D D U DU U 
DNA[ [D LI D] D] C] D] U. . D] C] D] C] D] 1000 
122 Q0000000 095 yg) DU D DNA, Û U EcoRI Msercn DBDB DB DU 
O EcoRI[] Msel[] لا‎ U U U EcoRI[] Msel[] [] U U U : EcoRI[] [] : S-CTCGTAGAC- 
TGCGTACC-3'[] 3-CATCTGACGCATGGTTAA-5', Msel[] [] : 5-GACGATGAGTCCT- 
GA-3'[] 3-TACTCAGGACTCAT-S'] 
1233 Q00000000 OUSeLO00000000000000000000:% 
O 1 min, 56[] 1 min, 72[] 1 min, 36[] [] [] ; 72 [] Û [] 7 min[] 
uggguggrseng.gggaggappmmumtuutututututututia.rusututl 
لالالالالالا نا‎ EcoREENNTI D D. 700 30000000 MseEENNND E ILU I U U U UU 
OHOU0U:%0 00D 30s; 94) 30s65[] 30s 72[] 120s, 00000000000 
H070,0B30000,000000560; 000 ZBUUU0U0U0: 90 30s, 56] 
30s, 72[] 120 s[] 
utut prc-100 PCRI] لالالالالالالالالالالالالالالالالالالالالا‎ 2 
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Table 2 Pre-amplification and selective amplification primer sequences used in AFLP 











































































































Og Primers for pre-amplification 
E00 5'-GACTGCGTACCAATTC-3' M00 5'-GATGAGTCCTGAGTAA-3' 

1 Primers for selective amplification 
E-AA 5'-GACTGCGTACCAATTCAA-3' M-CAG | 5-GATGAGTCCTGAGTAACAG-3' 
E-AC 5'-GACTGCGTACCAATTCAC-3' M-CAT 5'-GATGAGTCCTGAGTAACAT-3' 
E-AG 5'-GACTGCGTACCAATTCAG-3' M-CTC 5'-GATGAGTCCTGAGTAACTC-3' 
M-CAA 5'-GATGAGTCCTGAGTAACAA-3' M-CTG 5'-GATGAGTCCTGAGTAACTG-3' 
M-CAC 5'-GATGAGTCCTGAGTAACAC-3' M-CTT 5'-GATGAGTCCTGAGTAACTT-3' 
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03 00 0 
Table3 Sequence elimination in allopolyploid and the progenies" 
Code Total No. of No. of genomic- Band loss of C. hystrix Band loss of C. sativus 
bands specific bands 00) 0%) od) D D oo 
Band number Ratio Band number Ratio 
HH 760 107 - - - - 
CC 773 120 - - - - 
HC 786 - 44bAB 5.6 82aA 10.4 
HHCC 795 - 40bAB 5:2 84aA 10.6 
CH 800 - 27bB 3.3 748٨۸ 9.3 
CCHH 799 - 29bB 3.6 74aA 9.3 
*[] [] Duncan 0.0 [] P<0.01, 0 P«0.05[] 




































































* Using Duncan analysis, with the capital and lower case letters showing P«0.01 and P<0.05, respectively. 
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C. hystrixl] . KO UU UU ÛU C. sativus) لالا لا لا لا لا‎ 270 63%), 00000000 


51 


Düugg:pnauagapnagpaanpadnoudanudbaudndudnao 


485 





740 


OU 
UU 
OU 


LU 


D 
OU 
OU 
OU 








hystrixx C. sativus], Ff] لالا لا لالا لا‎ DO B BOLD DO BL 7 D D U U 820 00:479) ] 


(10.6%), لا لا لا لا‎ D D D. U D D D U 440 6.6%)9 400 6.2%), O0 0000000; 


OU 
OU 
OU 
2.2 








o1 


A0000., 00 


OU, 


نا لا 0 ,)10.4%+5.6%( 16.0% U Û‏ لا لالا , 12644+82)0 3d DU U D D U ODO‏ نا 


لالالالالا.لالالالالالالالالالالالالالا.لالالالالانالالا لا لا ,)9.3%( 
(١٠.لالالالالالالالالالالالالالالالالالالالالالالالالالالالالالالا‏ 
لا.لالالالالالال(لالالالالالالالالاالالالالالالا.لالالالل(ااا0۱) 
لالالالالالالالالالالالالالالالالالالالالالالالالالالالالالالالالالا 

لالالالالالالالالالالالالالالالالالالالالالالالالالالالا.لا 
(۹8٣-27)لالالالالالالالالالالالالا‏ نا لا لا (ا(۱9 ۲٧)‏ لالالا.لالالا لا 
D U ull ll C. hystrixx C. sativus], FOOOUUUUUUUCUOO‏ 


UUUUUUUUU U U U 12440840., [] D] D] D] [] 15.896(5.296--10.696) 
.لالا‎ D C. sativusx C. hystrix] لالالالالالالالالالالالالالالالالالل.‎ 
لالا.لالالالالالالالالالالالالالالالالالالالالالالالالالالالالالا‎ 
لالالالالالالالالالالالالالالالالالالالالالالالالالا‎ 
لالالالالالالالالالالالالالالا.لالالالالالال:لالالالا.لالالالا‎ 


حا لا لا لا نا لع 














.لالالالالالالالالالالا لالا لالا لالا لا لا لا لاط U C. sativusx C. hystriq]‏ 
لالالالالا.لالالالالالالالالالالالالالالالالالالالالالالالالالالالا 
2r=24>1 Û Û Û 275140‏ لالالالالالالالالالالالالالالالالالالالالالا 

لالالالالالالالالالالالالالالالالالا 


الالالالالالالالالالالالال.الالالالالالالالالالالالال٢١الال‎ 








U U 1A 493 bp OO U UU U 1B 340 ep] DU DOO D UD ODE DU 


























U 
U 
U 
D 
U 
U 
U 





0 
UU 
LU 8 
لالا لا‎ (O iB3ooepri لالالالالالالالالالالالالالالالا لا‎ 





000000000 AFLPOD A.DDAACTC, 493 bO 00000000000; 513 eppn a HD DD 
OOO0d.8. OO AA/CTC, 340 bO 00000000000 ;300b0 OOOO0U00FOd.O 

















OO000.¢. 0 0 AG/CTC, 2000185) bb 000000000000 
Fig. 1. Electrophoresis patterns of AFLP products in parents and their reciprocal hybrids. A, Primer AA/CTC: Partial loss of 
parental bands (493 bp); parental bands were lost in Fi, but reappeared after the polyploid formation (513 bp). B, Primer AA/CTC: 
Parental bands were lost in F;, but reappeared after the polyploid formation (300 bp); partial loss of parental bands (340 bp). C, 
Primer AG/CTC: Complete loss of parental bands (C. sativus: 200 bp; C. hystrix: 185 bp). 
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